Overexpression of Thioredoxin1 enhances functional recovery in a mouse model of hind limb ischemia.
There is keen interest in finding nonsurgical treatments for peripheral vascular disease (PVD). Previously, we demonstrated that selective activation of Thioredoxin1 (Trx1), a 12-kDa cytosolic protein, initiates redox-dependent signaling and promotes neovascularization after ischemic heart disease. Therefore, Trx1 might possess immense potential to not only treat murine hind limb ischemia (HLI) through effective angiogenesis but also provide PVD patients with nonsurgical therapy to enhance neovascularization and improve blood perfusion. To determine whether activation of Trx1 increases blood perfusion in HLI, two different strategies were used-gene therapy and transgenic model system. In adenoviral-mediated gene therapy, 8- to 12-wk-old mice were divided into two groups: (1) control Adeno-LacZ (Ad-LacZ) and (2) Adeno-Thiroedoxin1 (Ad-Trx1). The mice underwent surgical intervention to induce right HLI followed by injection with Ad-LacZ or Ad-Trx1, respectively. In the second strategy, we used wild-type and transgenic mice overexpressing Trx1 (Trx1Tg/+). All the animals underwent Doppler imaging for the assessment of limb perfusion followed by immunohistochemistry and Western blot analysis. Significant increases in perfusion ratio were observed in all the Trx1 overexpressed groups compared with their corresponding controls. Expressions of heme oxygenase-1, vascular endothelial growth factor, and the vascular endothelial growth factor receptors Flk-1 and Flt-1 were increased in Trx1 overexpressed mice compared with their respective controls. Blood perfusion in the ischemic limb gradually improved and significantly recovered in Trx1Tg/+ and Ad-Trx1 groups compared with their corresponding controls. The capillary and arteriolar density in the ischemic zone were found to be higher in Trx1Tg/+ group compared with wild type. The overall outcomes of our study demonstrate that Trx1 enhances blood perfusion and increases angiogenic protein expression in a rodent HLI model. These results suggest that Trx1 is a potential target for clinical trials and drug therapy for the treatment of PVD.